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' PAROXETINE DERIVATIVES which under the conditions of the reaction, with mcthane- 

sulfonic add or a labile derivative thereof form the paiox* 
The present invention relates to a novel compound, to etine methancsulfonale salt Such labile derivatives inchidc 
processes for preparing it, pharmaceutical compositions without limiution a salt of paroxetine with an organic acid, 
comprising it and U) its use in treating medical disorders. 5 particularly with adds weaker than methanesulf onic add, or 
Pharmaceutical products with antidepressabt and anli- labile N-proieacd forms of paroxetine e.g. N-irimethyl silyl 
Parkinson properties arc described in U.S. Pat. No. 3,912, or N-tert-butyloxycarb'onyl. Examples of such salts of 
743 and U^. PaL No. 4,007496. An especially important paroxetine, particularly with weaker adds arc salts of par- 
compound among those disclosed is paroxetine, the (-)trans oxetine with organic carboxylic adds, which may be satu- 
isomer of 4-(4'-fluorophenyl)-3-(3',4'-methylenedioxy- lO rated or unsaturated Ci.jomono-, di-, or tri-carboxylic acids 
phenoxymethyl)-p^rdine. This compound is used in or hydroxy substituted such carboxylic adds, such as 
therapy as the hydrochloride salt for the treatmenl and tartaric, and especially acetic add, or maleic add, Polymor- 
prophyUxis of inter alia depression, obsessive compulsive phic forms of such salts, e.g. paroxetine maleatc form A or 
disorder (OCD) and panic B, may be used. Use of another salt of paroxetine as a 
Wc have now surprisingly discovered a novel salt of 15 starting material is suitable for preparation of the cryslalliac 
paroxetine which may be used as an alternative to the salt or, if a volatile add such as acetic add is used, 
currently mariceted hydroddoride, or as an intermediate in non-crystalline salts by methods that involve evaporation 
the preparation of the hydrochbride. (such as fteeze-drying and spray-drying). 

According to the present invention there is provided With reference to mcthancsiUfonic add the term 'labile 
paroxetine methancsulfonale as a novel compound. 20 derivative thereof refers to derivatives of mt^anesulfonic 
In one aspect the novel salt of this invention is provided add which under the conditions of reaction with paroxetine 
in non-crystalline form, which may be a solid or oil. The oil or a labile derivative thereof form paroxetine methane- 
is preferably absorbed on a solid carrier, especially a carrier sulfonate salt Such labile derivatives indude without limi- 
thal is usable as a componenl of a pharmaceutical compo- tation sails thereof, especially a soluble salt, e.g. an ammo- 
^^^Q^ 25 nium or an amine salt thereof (e.g. cthylaminc or 

In another aspect the novel salt of this invention is diethylamine), or immobilized amine salts e.g. a resin, 
provided in crystalline form. When the crystalline form The paroxetine base may be provided as prepared 
exists as more than one polymorph, each polymorph forms according to the procedures generally outlined in U.S. Pat. 
another aspect of this invention. No 4.007.196 and EP-B-0223403, the contents of which are 
The paroxetine methanesulfbnale salt may be obtained as 30 included herein by way of reference. An advantage of the 
a solvate- any such solvate forass a further aspect of this present invention is thai paroxetine solutions prepared by a 
invcntioiL wide variety of synthetic routes may be incorporated mto an 
In a further aipect the present invention provides a effident manufacmring process for paroxetine methane- 
process for the preparation of a paroxetine methanesulfonate sulfonate. .... . 

by precipitation from a solution of a paroxetine 35 The paroxetine base may be provided in situ from a 

methanesulfonate, spray dr>'ing or freeze drying a sohition preceding reaction step in which the pOTXcUne base, or a 

of a paroxetine methanesulfonate, ev^orating a solutbn of labfle derivative thereof, has been formed, e.g. preant m the 

a paroxetine methanesulfiinate to a glass, or by vacuum solvent medium in whidi it has been so formed. Preceding 

dTyim of oils of a paroxetine methanesulfimate. or soUdi- reaction steps leading to the formation of a soUiUon of 
ficaiion of melts of a paroxetine methanesulfonate. 40 paroxetine or a labile derivative thereof are generally depro- 
Preferably such process provides crystalline paroxetine • tection reactions, part of a deprotccUon sequence, or a 

methanesulfonate by crystallization or rc-crystoUization coupling reaction in the alsence of a protectmg group, 

from a solution of a paroxetine methanesulfonate, and Examples of suitable prolectmg groins will be apparent to 

espedaliy on a commerdal scale in a reproducible manner. those skilled in the art and indude without ImulaUon: 

Paro«tine methanesulfonate may be prepared by chemi- 45 alkyl and Cj^alkylaryl. allyl, phenacyl. quaternary 
cal modification of a precursor methanesulfonate salt Suit- ammoniifm; carbamates, suc^ as inethyl carbamate, duso- 
^le precursors are those whidi may be converted to the propylmetbyl carbamate. 2,2,2-tncUoroethyl carbamate, 
methanesulfonate salt by hydrogenation. For example, the benzyl carbamate, (optionally sjibsututed with, for 
N-benzyl derivative of paroxetine methanesulfdnatc in a example. Cj., alkyl, mtro, C,.5alkyloxy, halogen, cyano). 
suitable solvent (sudi as a Q^alkanol) may be hydroge- 50 vinyl carbamate, allyl carbamate; N-benzyl derivattv^^^ 
nated using a catalyst such as palladium on charcoal to (optionally subsUtoted with, for WMmple, C,., aBcyl. 
ocncrateasolution of paroxetine methanesulfonate. nitro, Q^alkyloxy, halogen, cyano); amides such bs 

Allcmativdy paroxetine methanesulfonate may be pre- fomiyl. acetyl, acetoacetyl, be^yl (opUonally^bsU- 
pared by treating paroxetine free base or a labile derivative tuled with, for example, C^., alkyl, mtro, C,.,alkytoxy, 
Lteof with methancsul&nic add or a labfle derivative 55 halogen, cyano); acetal derivatives, such as 
thereof. For example paroxetine methanesulfonate may be methoxymethyl. pivaloy oxymethyl; mtroso derivatives; 
prepared by contacting stoidiiometric amomits of the add silyl, sudi as trimethylsdyl. tert-bmytethylsflyl. dmi- 
and paroxe^e base, alternatively an excess of the add may ethylthexylsilyl; Sulfur acid derr^ed groups, sudi as 
beuied. Preferably the base is in sohition and the methane- benzenesulfenyl, benzenesulfony (opUonaUy subsuUUed 
sulfonic add is used as a solid, liquid, or as a solution, for 60 with, for example. Cj^ alkyl, mtro. CLjalkyloxy, 
cxamnle in water, ethers, or lower alcohols such as . hatogcn. cyano). . j , . 

r^TmjiSbitv^fomotptraxc^b^taht of a carbamate precursor (for example the 
a^tS matcSTin the pnjanuion of the melh- Ni.heaoxyca*onyl dem-ative of paroxetine) ma suitrf,le 
ifoni^B^ j5 solvent (such as tohien6)iising a base such as on alkali metal 

■"""Setom 'labfle derivative thereof used herein with . hydroxide, and provides paroxetine base in sohition^ for 
rcftiaLe to paroxetine refers to derivatives of paroxetine example in toluene. Allematwely the deprotccUon and salt 
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convcraon steps may be combined in a one step process, for solvent may occur at any convenient working temperature 

example by reacting diiccQy an add labile paroxetine pre- between e.g. -20' C. and the boiling poml of Ihe solvent, 

cursor (e.g. an acid-labile carbamate such as the preferably between 15 to 80* C under an inert atmosphere 

N-tertbutyloxycaibonyl derivative of paroxetine), with such as nitrogea 

methanesulfonic acid in a suitable solvent (such as piopan- 5 Methanesulfonic add is commercially available. It may 

2k>L dichloromethane, dioxane or mixtures thereof). be used as a neat liquid, or as a solution, for example in 

Another example is that disclosed in W098/01424, the water, ethers, or lower alcohols such as methanol, elhanol ^ 

contents of whidi arc induded herein by way of reference and pn)pan-2-ol, or a mixture of solvents. More generally it 

especially insofar as they relate to deprotedion. in which may be added as a neat liquid or preferably in solution, far 

hydrogenation in the presence of a catalyst such as platinum lO example in water, or a lower alcohol such as a G,^ alkanol 

or palladium e.g. deposited on carbon is used to remove a e^. methanol, elhanol, or prDpan-2-ol; esters such as 

benzyl or substituted, e.g. alkyl or alkoxy suhsti- alkanoate esters such as ethyl acetate; aromatic h>'drocarbon . 

tutcd benzyl group. This reaction may for example take solvents e.g. a C^., alkylbcnzene such as toluene; di<:^.3 

place in water, particularly under add conditions, or in an alkyl ketone such as acetone, butanone, isomethylbutyl 

organic solvent such as an alcohol, for example a 0^.5 as ketone, or a mixture of such solvents. The methanesulfonic 

alkanol which may be straight or branched chain e.g. elhanol add may also be added in the form of labile derivatives as 

or 2-propanol, or a medium containing such an akohol, and discussed above, such as a sohible salt, for example ammo- 

so provides paroxetine or a labile derivative thereof in mum methancsulfonale, or the methanesulfonic acid salt of 

solution. *° amine, for example a C^.j alkylamine such as cthylamine 

The paroxetine base or labile derivative thereof may be 20 or dietbylamine. 

formed by evaporation of a solvent or solvent mature in The concentration of paroxetine base or labile derivative 

which the base or labile derivative is solubiiiced. Such a . thereof in ihe paroxetine feedstock is preferably in the range 

solvent or solvent mixture may for example be a solvent or 5 to 80% weigjii/volume e.g. 5 to 50% weight/volume, more 

solvent mixture medium in which paroxetine has been preferably in the range 10 to 50%, particularly 10 to 30%. 
formed in sim e.g. in a preceding reaction step in the 25 The concentration of methancsulfomc acid or labile denva- 

medium The paroxetine base may be produced in an orgamc live thereof in the acid feedstock, when added m sdution, is 

solvent or mixture such as those discussed herein, such as preferably in the range 01 to 7 molar e.g. 0.1 to 3 molar or 

toluene or a medium containing toluene, which is then 05 to 1.5 molar, but more preferably between 1 and 5 molar, 

evaporated to leave a residue e.g. an oil. oily or solid or A high or low concentration of the acid rnay be added to a 

semi-solid residue. The unpurified paroxetine residue may 30 low or high concenlraUoa, respeaively. of the base, prefer- 

be used in the preparation of paroxetine methancsulfonate. ably a concentrated solulbn of the acid is added to a dilute 

Alternatively the residue may be resolubilized in a suitable solution of the base. Suitably, depending on the solvcnt(s) 

solvent such as a medium comprising an alcohol e.g. as used, the concentration of paroxetine melhanesulfonate 

discussed above, suiubly propan-2-oL Tbe solvent may be formed may be in the range 2 to 50% wcightA^olume, 

heated and optionally agitated in order to effect complete 35 typicaUy 5 to 30%. The concentration rwigcs of the reactants 

dissolution of the re^duc. as defined herein are found to faahlate formaUon m soluUon 

In addition to the above-mentioned solvents, most com- and subsequent precipitation of the paroxetine methane- 

monly used solvents are suitable for mobilising, e.g. dis- sulfonic add salt in crystallized form. 

solvinE or suspending, paroxetine base, for example aro- The reaction of methanesulfcmic and with paroxeUne 

malic bydrocaion type solvents such as alkylbenzenescg, 40 base is exothermic and results in a rise m Icmperamre; 

toluene, xylene; alcohols sudi as C,^ alkanols which may typically by between 10 and 25^ C. depcndmg upon the 

be straight or brandied chain e.g. methanol, ethanol, propan- concentration of the soluuon, unless controlled by coolmg. 

2-oU e^ such as 5 alkanoate esters sudi as ethyl Suitably the addition, m either order, is carried o"l above 

acetate; ketones e.g. di-C,., alkyl ketones sudi as acetone ambient conditions e.g. above 25 C such as bet>*^n 30 and 

a^d butoone; amides sudi as alkyl subsUtuted aceU- 45 Btf C. preferably above 30* C. sudi as between 40 and 60' 

mides e.g, dimethyl acetamide;. heterocycUc amines e.g. C and preferably under an inert aUno^here of mtrogen 

pyridine- halogenaied hydrocarbons sudi as fluoro .and/or preferably with agitation e.g. stirnng. Whilst temperatures 

chloro C, ,n aScanes c.g. dichtoromethanc; nitriks sudi as above ambient suitably are used, sp as to control the 

C, all^"l nitrilcs c.g. acetonitiilc, and ethers e.g. di-C,., subsequent crystallization process and to produce crystals 

alkJl ethers and cydic ethers such as tetrahydrofiiran and 50 having reprodudble properties c.g. of uniform P^Jja^^aze 

dieUivl ether ' distribution and habit, temperamres m excess of 90'' C, are 

InparticukrthefoUowingsolventsaresuilableformobil- . preferably avoided since degradation occurs lesulUng m 

ising paroxetine free base: toluene, alcohols sudi) as colouration and oU formaUon. Optionally seeds may be 

methanol, ethanol. propan-2^1, esters such as ethyl acetate, added to the paroxeUne soluuon pnor to the addUion of the 

ketones such as acetone and butanone, halogcnated hydro- 55 add componenL , ^ . |. u , 

c^o^ ^ as didiloromethane, nitriles for example The salt may be isolated in «>lid form by coovenUonal 

acetonitrile. and clheis sudi as tetrahydrofiiran and diethyl means ftom a solution thereof obtamed " above. For 

Aw example, a non-crystalline saU may be prepared by preapi. 

^ Suitably mixtures of solvents may also be used e.g. tation from solution, spray drying, and freeze drying of 

mixtures of the abovementioned solvents. Tlie paroxetine 60 soliitions. ^J^^^^,}.?'^'' 

b^maybeprovidedinsolutioninonesolvenlandlhenthe drying of oils, or solidification of melts obtained from 

solution diluted with another solvent, miscible with the first reaction of the free base and the aad. 

Svenl SHec^solvent may be added to a solution of Prior to the isoUtion of the paroxetine metha^^^ 

S tJLSLS ^tcr may be renjoved by a^otropic Jstil^^^^ 

Z b^iTa first solvent may be- added to the second 65 avoid the formation of hydrates or to obtam the product m 

^ veTiB botii cases optionally with stirring in the first adiydrous form. In that case su able solvenU. for the 

S^nt Remixing of topaioxetinesolution and asecond solution of the salt are those whidi form an azeolrope with 
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water sudi as toluene and propan-2^L It should also be a solution in a suitable soWcni id which ihc paroxcUnc 
appreciated that mixtures cfsolvents can also be used to aid methanesulfonatc salt his a greater solubility at higher 
the azeotropic removal of water: temperatures than at lower temperatures so that as the 

A crystalline salt may be prepared by various methods solution cools the solubility at lower temperatures will be 
such as directly crystallizing the material from a solvent in 5 exceeded and the paroxetine methanesulfonate salt cryslal- 
which the product has limited solubility or by triturating for lises out. 

example with ethers such as diethyl ether or otherwise Suitably the solubiUty of the paroxetine methanesulfonate 
crystallizing a non-crystalline salL salt at or immediately bebw the boiling point of the solvent 

A number of solvents may be used for the crystallization is 5x or more, preferably lOx or more than that at ambient 
process inchiding those that arc uscfid industrially, e.g. lO temperatures (e.g. ca. 20** C.) or lower. Suitable solvent 
paroxetine methanesulfonate may be crystallized from a . s)'slems include alkylbcnzenes, e.g. Cj^ alkylbenzenes sudi 
relatively crude feedstock such* as is commonly produced as toluene, alcohols such as C^^ alkanok such as methanol, 
during the final stage of the chemical synthesis of paioxel- elhanol, 2-prt)panol, and buun-l-ol. ketones such as di-Cj., 
ine. In particular solvent systems vftach are suiuble for * alkyl ketones such as acetone, methyl ethyl ketone, meth- 
prcparalion of paroxetine methanesulfonatcs can also be 15 yHsobutyl ketone, esters such as C,.5 alkyl C,., alkanoalcs 
used for reayslallization (inchiding crystallization), for such as methyl acetate, ethyl acetate, propyl acetate, isopro- 
example tohiene or lower alcohols folbwed by precipitation pyl acetate, butyl acetate, and ethers such as methyl t-butyl 
with ether or hexaae. Alternatively, paroxetine methane- ether and C4.6 cyclic ethers such as tetrahydrofuran. Single 
sulfonate may be crystallized or recrystallized by cooling and mixed solvent systems may be used as the solvent or 
and optionally seeding a hot solution in a suitable solvent 20 co-solvent of choice. 

such as propan-2^L An improved yield of the salt is The starting temperature of the sohUion contaming the 
obtained by evaporation of some or all of the solvent or by paroxetine methanesulfonate salt to be crysuUized may vary 
crystallization at elevated temperature foUowed by con-. depending upon the sohibiUty of the reactanis m the solvent 
U-oUed cooling, preferably in stages. Carefol control of s>'stem. Suitable temperatures are between minus 20^0. and 
precipiution temperature and seeding may be used to 25 (+)8(r C, although lemperanires between (+)10 C and 
improve the reprodudbiHty of the production process and (+)70'* C. are preferred and temperatures above (+)30C. 
the panicle size distribution and form of the product e.g. between (+)40- and (+)60» C. are most prefcned. The 

One method for preparing crystalline paroxetine meth- solution is cooled to a temperature withm the melaslablc 
anesulfonate salt from solution comprises forming a super- zone in initiate crystallization. Once crysullizauon is 
saturated solution of the salt in a solvent and aUowing the 30 underway, the temperature of the mixture may be reduced 
crystalline salt to precipitate from sohilion, for example by steadily or in sugcs in order to maintam a moderate degree 
maintaining the solution in relatively quiescent conditions, of supcrsamralion and a controlled crystalhzatiOD at a high , 
eg under genUe stirring or leaving the solution to stand. yield. Hie cooling rate is preferably withm the range 0,1 to 
Scedinc of the solution is optional. By selection of a suiUble 5' CAninute and even more preferably is between 0.1 to 2 
solvent medium and concentration the present invention 35 C per minute. The final temperature at the end of the 
provides a process in which crystalline paroxetine methane. crystallization process is preferably around or below ambi- 
sulfonate precipitates at temperatures above .20^ C e.g. ent e.g. 5 to 25" C. even more prtfcrably 10 to 20 C 
above 0' C e g around ambient conditions of 10 to 25' C. Advantageously the methods provided herem do not require 
Suitable solvent media for this method comprise C,., alkyl low lemperamres Le. less than 0» C. in order to enable the 
benzenes such as tohienc, alcohols e.g.Cj^aIkanols such as 40 cryslalUzaUon process. An miproved yield and quUity of the 
o-propanol di-C, 5 alkyl ketones such as acetone, ethers paroxetine, methanesulfonau salt may be oblamed by com- 
such as C^^ cyclic ethers such as tetrahydrofuran or mix- bining two or more of the aforemenUoned crysialhzaUon 
lures thereof, and in particular mixmres of such alkyl methods. For example by evaporating some or aU the solv^^^^ 
benzenes with such alkanols or ketones e.g. tohiene and and/or by crystallization at elevated temperaUirefoUowcd by 
2-propanol or UDluene-acetone mixmres. 45 controlled cooling, preferably in stages. 

Anothermelhodof preparing crystallineparoxetinemeth- Seeds may be used to mitiale. encourage a facH^^^^^ 
anesulfonate saU comprises forming a solution of the salt, crystallizaUon. TTie seeds inay comprise the thane- 
for cxampk as defined herein, and subscquenUy supersam- sulfonate salt e.g. in a crude form si^ as that oblamed by 
rating the sohition for example by evaporation of the solvent evaporation of a solution or other salt such that is suteun- 
andto the addition of an anti-solvent to predpiUte the 50 tially isomorphous with the paroxetme methanesu^nale 
crystalline salt from solution. An "anti^Wenr, as referred crystals formed. Preferably the seeds are produced from a 
to herein, is a medium such as an organic liquid. Which is standard manofacninng run and typicaUy have a punty m 
miscible with asolvent forparoxetine methanesulfonate salt the range 96 to 99% or greater. 

but in which the paroxetine methanesulfonate salt is less Inadvertent seeding may occur from the surroundrng 
soluble than in the solvent Preferably the solubility of 55 environment resulting in poorly controlled CTystallizauon. 
paroxetine methanesulfonate salt in the anU-solvent is less Preferably crystallizaUon is controlled by deUberate scedmg 
thanlmgMprcfcrablykssthanOJmg/ml.especiaUyless at an above ambient temperattire and prcfe^bly from a 
than 0 ImEAnL Examples of anli-solvents include ethers, solution that is not excessively supersaturated. Seedsmay be 
e rdi-C^^l ethers^ and alkanes. such as C^,o aUanes added at any time before crystalhzaUon but preferably 
which my be rtraight chain, branched chain or cycHc such 60 immediately befi>re supersaturation of the paroxetine meth- 
IlTexTJsol^^ -re suitable fo^ prepara- anesulfonate salt Careful contro of precipitation, temper^^ 

tionTparoxetine ie^esulfonale. e.g. those discussed tureandseedingmay beused to mrproj^^^^ 
atove.e g^^nc^ to thesolvent systems used for the of the production process and the parhde size distribuUon 
deorolection reactions discussed above, can also be used for and form of the product, .jr.. 
SJtallization by precq,itation with an anti-solvent A 65 In further aspects the present P«>^^^^^^^^ 
Sed method of m^mg crystalline paroxetine meth- use of techniques such as insonaUon m the preparauon of 
SSi^^a,!^^ and optionally seeding crystalline paroxetine methanesulfonate salt. InsonaUon 
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and/or vigorous sdiring may be used to initiate nudeation ambient to 80" C and a typiead dipring cycle may take 12-24 

for examrie in addition to the use of anli^Blvent(s), cooling, hours. Alternative drying methods, e.g. usmg a microwave 

evaporatfan and/or seeding. Vigorous stirring is particulaiiy oven, may also be used. Advantageously sa<A a method 

^KtoiT aystaltotiorvessel used has been used enables more accurate temperature control and drymg tmies 

^fillyiiteS^ofthemethinesulfonatesdL 5 may be reduced considepbly e.g. a typmddr^ 

prcvimisiy m luc muiuiaw»uw yj. hours, depending upon the quantity of matenal to 

The methods provided teic^ provide H^c Scro^^^^^ 

eliriemelhancsulfonaiem asuffiacmdypuicBtatefori^ ^ p^cnt invcnUon provides the 

as a pharmaceutical per sc or as a chemical mtermediale xn Q^^tine methanesulfonatc salt in a crysUUine form hav- 

the preparation of other paroxclme form^ However the r ^ ^^^^ powder diffraction pattern idenUcal orsubstan- 

present invention also provides a method fcr the optional ao ^2iy identical to that listed under Example 2 or Example 3 

additional purification of paroxetine mcthanesulfonale by btlow. Suitably the crystalline paroxetine melhanesulfbnaie 

rccryslalliaation. Such a method may also be used to provide ^ Qj,g or more of the foDowing characteristic 

a solid stale form having a particular desired habil and XRD peaks: 83,10^,15.6, 163. 17.7. 18.2, 19^,20.4213, 

particle size distiibation. 22.0, 22,4, 233, 24.4, 25X), 25.3, 25.8, 26.6. 30.0, 302. and 

The same solvents and methods for crystallization as is 31.6^0.2 degrees 2 theta. 

herein described can be used fiar recrystallization. The most ' in a further aspect the present invention provides the 

commonly used solvents used for rccrystallizalion arc aio- paroxetine methanesulfonate salt in a crystalline form hav- 

maUc hydrocarbons e.g. tohxenc; alcohols such as ing an infra-red ^cctmm identical or substantially identical 

alkanols whidi may be straight or branched chain e.g. to that listed imdcr Example 2 or Example 3 below. Suitably 

methanol, eihanol and propan-2.ol; esters such as Q.j 20 the crystalline paroxetine methanesulfonate has jnter aha 

Soale esters such as ethyl aceUte; halogenated hydro- one or more of the iol^l^ZohzTjcit^t^c IR peate: 1603, 

aS^^ s^^ fS,ro an^or chlori Q.'o alkanes e.g. 1513, IIM, 1045, 946. 830. 776. 601, 554, and 539^ cm-1 

S^omm^ane «id ketones -tori^nd butanone. ^^t^/ ^^iL^^^^^^ 

Mixtures of solvents may also be used e^. m^^ ^ S 

taimngwater.ApaiticularlyusefulsoW^^^^^^ 25 ^/ff^igJm^^ 

to its phamiaceutical acceptabdity aijd. the qudity erf the ^t 1 to luuum^ ^ P^^ ^^^^ 

resulting paroxetine methanesulfonate is propan-2-ol. Use or Ccatterine (LAUS) using a Sympatec Helos/Rodos instru- 
..*.i,M««o onif/ni- cnlvcnt miTttires CP. those contain- & \ , ' 


i VfT If 1 1 It ■ ■ — r * 

certain solvents and/or solvent mixtures e.g. those contain- ^^^^ 

ing propan-2-ol, avoids problems of oilin& ie. formation of Typically mcthanesulfonale salts produced in the present 

a soft sticky product In addition difficulUes m sUmng and 30 ^^^^^^ ^^^^ ^ j^^^^^ point greater than 143'* C, e.g. 

adhesion of product to the container walls as wcfl as ^ ^ melting point of 143 to 146' C, preferably within 

problems associated with drying the product are avoided. ^ preferably greater than 

Typically between 2 and 20 1/kg of solvent may be used fDr ^ ^4^0 ^.^ 147 to 148" C, 

recrystallization on an industrial scale, preferably between 3 paroxetine methanesulfonate salt may be obtain dur- 

and 10 1/kg. ^ ing isolation from solution it becomes associated with the 

The abovementioned processes for preparmg Uie parox- sofyeril in which it is dissolved. Any such solvate forms a 

eline melhancsulftmatc salt may be carried out in various ^^^^^ of this invention e.g. crystallization of parox- 

typcs of reaction vessels. The crystallisation of paroxetine methanesulfonate from acetoniirile results in the for- 

melhanesulfonatc salt suitable for use as a pharmaceutical ^^^^^ ^ ^.^ solvate. 

may be carried out in a vessel such as a stirred tank reactor, 40 solvates may be returned to the unsolvated paroxetine 
which may be constructed from glass-lined or stainless steel, njc(hancsulfonaie salt by heating, for example by oven- 
fitted with baflOes and one or more jadats to control the . , treaUnent with a displacement solvent which 
temperature profile during crystallisation. Alternatively, the ^ ^^^^^^ 

crystallisation may be earned out m a spcaaily designed ijujividual polymoiphs are preferably crystallized directly 

batch crystalliser, in >^ch fine control of the crystallisation 45 ^ solution of the paroxetine methanesulfonate salt, 

coodiUons can be maintained. SuiUble batch crystallisers .mjoueh reoystallizing a soluUon of one polymorph using 

include draft tube baffled (DTB) crystallisers, double pro- ^ ^^^^^ polymorph may also be carried out. 

peller (DP) crystalliseis and fiuidised bed crystallisers (Oslo compounds of this invention may be used to treat and 

cooling crystallisers). Various continuous crystallisers. Rich the following disorders: 

as draft tube cooling,.dircct contact cooling, scraped surface 50 
and turbulence crystallisers may also be employed. 

Suitably crystafiization is carried out in a vessel provided ■ ' ^ 

with one or more high intensity ultrasonic horns, for Atohoium . ^S^^?^ connmWvc Duordcr 

example with titanium alloy resonant horns which enable ^T^^r 

acoustic cncigy to be coupled to the crystallizing medium at 55 g^jT"""^ Senile Dcmcmin 

a frequency of 20 kHz and an amplitude of 12 microns or Mi^i^e Bviimah 

more: and with a device that modifies the power output Mmm Swail PkobU 

according to the acoustic parameters of the load. Insonation P^-M^^'n:' ^3^™= ^^"^ " 

may be intermittent, limited to part of the apparatus, or SSJI;^^ 

discontinued once sufficient midci have been generated. 60 


The solvent wcl cake, comprising paroxetine . « e a "it,- n,v 

nelh^ic^nalc. recovered fiom the oyjiaHizalion and TTiae disorders are hoem after referred U, .s the Dis- 

recrvstallizalioii processes described herein may be dried so orders". . .^u ^.-a^ . ™,t»,»,« for 

^ rivTtte d^rfBoisture content for the salt form. The present invention fiirther provides « J" 
Dr^fmyta efc«*d by using one or more dryers eg. a 65 treating and/cr preventing any one or moje of &e Daorders 

SS^SSS^afilterV^astirred^mdr^er. by admmistenng an effecnve^^^ 

^bly the dr>S temperature may vary &om below a salt of the invention to a sufierer m need thereof 
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The present inventioD fiirther provides a phannaceutical In a further aspect the present invention provides a pack 
composition fbrusc in the treatment and/or prevention of the comprising a pharmaceutical coniposition of the present 
Disorders wiiich comprises an admixtuie of a sail of the invention. 

invcntbn with a phatmacculically acceptable carrier. This invention provides the use of paroxetine melhane- 

Tbe present invention also provides the use of a sail of the 5 sulfonate as an intermediate in the preparation of the hydro- 
invention for treating and/or preventing the Disordezs. chloride and also provides a process which comprises con- 
TlieprcsentiiwntiDnalsoproyidestheuseofasaltofthc ycniag paroxetine inelhanesulfonale into paroxetine 
invention in the manufacmre of a jnedicament for treating hydrochloride. 

and/or prcvcndpg the Disorders. r ^ . u The following Examples illustrate the present invenlbn. 

Most suit^ly the pr€«m invenuon is apphed to the ^ ^^j^^ determined using conven- 

trcatocnt of d^r^on Om and panic. UonalmelU^inl apparatus such as a 

The composxtKftjs of this mvenUon are usually adapted for uuu«i mciimB ■ , . 

oral admidstration, but 'formulations for di4)hidon for computed from a calibrated mstrument 

parental administration are also within the scope of this EXAMPLE 1 

"^ThTrampositfon is usuaUy presented as a unit dose A sohitfon of paroxetine base in toluene (2.1 g in 5 ml) 
composition containing from 1 to 200 mg of active ingre- ^ » ^^"^^ °^ ""'SSf ^'^IP 

dient calculated on a free base basis, more usually from 5 to in toluene (15 mQ, and slured at 50** C. for 20 nunulcs. The 
100 mg, for example 10 to 50 mg such as 10, 125. 15, 20. solvent was removed m vacuo, and the residue triturated 
25, 30 or 40 mg by a human patient. Most preferably unit with diethyl ether (50 ml) to produce a crystalline solid, 
doses contain 20 rag of active ingredient calculated on a free 20 which was filtered, washed with diethyl ether (15 ml) and 
base basis. Such a composition is normally taken from 1 to dried in a vacuum desiccator. 
6 times daily for example 2, 3 or 4 times daily so that the Yield 2.62 g. 
total amount of active agent administered is withm the range EXAMPLE 2 

5 to 400 mg of active ingredient calculated on a free base 

basis. Thus a suitable daily dose is from 0.05 to 6 mg/kg, 25 A solution of paroxetine base in toluene (42 g in 100 ml) 
more preferably 0.14 to 0.86 mg/kg. Most preferably the unit was added to a solution of methancsulfonic add (12.2 g) in 
dose is taken once a day. toluene (300 ml). The solution was stirred for 30 minutes at 

Preferred unit dosage forms include tablets or capsules, 50° C, then the solveiil was removed by evaporation at 
especially a modified oval or penUgonal shaped tablet reduced pressure. The residue was triturated with diethyl 

Ibecompositionsof this invention may be formulated by 30 ether (300 ml), and stirred at approximately 20* C. to 
conventional methods of admixture such as blending, filling produce a white crystalline solid which was filtered, washed 
and compressing. with diethyl ether (2x100 ml) and dried in a vacuum 

■ Suitable caiiiers for use in this invention include a diluent, desiccator. 

a binder, a disintegranl, a colouring agent a flavouring agent Yield 5455 g. m. p. 143-146" C. 
and/or preservative. These agents may be utilized in con- 35 IR nujol mulk 

ventional manner, for example in a manner similar to that , B&uds at inter alia 1603, 1513, 1462, 1377, 1194, 1045, 
already used for marketed anti-depressant agents. 94^^ 530, 776, 601, 554, 539 cm'\ 

Suitably the carrier for use in this invention comprises a characterising IR bands are found when using 

disinlegrant. jOgj except for the 1462 and 1377 bands which arc 

Such disintcgrant will be present ia an effective amount, 40 characteristic of nujol 
for example up to 30% by weight of the composition, to ^-ray powder di&actogram major peaks (CuKaJ: 
ensure disintegrauon of the composition m vivo. ^ *^ o - *^ ^ 

Suitably the carrier for use in this invention comprises a 
binder. 

Suitably the carrier for use in this invention comprises a 45 
colouring agent 

Such colouring agent may be used to colour a tablet 
coating. Commonly used colouring agents arc 'lakes' which 
are largely wator insoluble forms of synthetic water soluble 
dyes. They are prepared by adsorbing a sodium or potassium so 
salt of a dye onto a very fine substrate of hydrated alumina, 
followed by treatment with a forther soluble ahmuoium salt 
The lake is then purified and dried. Examples of suitable 
lakes include yellow coloured lakes such as sunset yellow 
and quinolioe yellow; red cobured lakes e.g. heliodone 55 
pink; blite coloured lakes e.g. indigotine; or mixtures 
thereoL Suitably compositions of the present invention 
comprise an amount of colouring agent snflcient to colour 
the dosage form e.g. 0JQ01~1S)% w/w. 

Suitably the carrier for use in this invention comprises a 60 
flavouring agent 

Suitably flie carrier for use in this invention comprises a 
preservative. 

Specific examples of pharmaceutical compositions rvAiurPT v 

include those described EP-B-0223403, and U.S. Pat No. 65 tAAMrix ^ 

4,007,196 in whidi the products of the present invention A mixture of methancsulfonic acid (13.7 g) dissolved in 
may be used as the active ingredients. tohienc (400 ml) and a solution of paroxetine base (47 i) g) 
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in toluene (lOO ml), obtained directly &oin the base bydroly- 
sis of the N-phcnoxycaibonyl intermediate, was evaporated 
at reduced ptessure at 18** C The resulting white, non- 
crystalline solid was triturated with diethyl ether to give 
paroxetine mcthan^O f""»tc as a white crystalline solid. 
The product was collrctrfl by filtration and dried overnight 
in a vacuum desiccator over phosphoric oxide. 'Yield-56.8 g. 
Proton nuclear magnetic resonance spectroscopy showed 
that the molar ratio of paroxetine to methanesulfonic add 
was 1:1. 

IR (nujol mnlQ: Baiids &t, inter alia, 1638, 1614, 16Q3, 
1513, 1499, 1399, 1377, 1278, 1254, U94, 1163, 1145, 
1132, 1103. 1095, 1046, 1034, 1010, 946, 927, 916, S70, 
845, 830, 822. 787, 776, 766, 721. 601, 572, 554, 539, 529, 
514 cm-\ 

IR (aUemiated total reflection): Bands at, inter alia, 1637, 
1614, 1603, 1512, 1498, 1469, 1399, 1277. 1254, 1192, 
1163, 1145. 1132. 1094, 1076, 1045, 1032, 946. 926, 916, 
870. 845, 829, 822, 809, 787, 775, 766, 721, 600. 572, 554 
cm"*. 

X-ray difiEractogram major peaks (Cu K^b): 
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v^icb was allowed to stand for 20 minutes. The product, 
paroxetioe methanesulf onate, was collected by filtration and 
dried over phosphoric oxide in a vacuum desiccator.' 

^eld 29.8 g Melting point-145-146' C 

The iofra-ied spectrum and X-ray powder diSradogram 
were the same as in Example 3. 

IR (KBr disc): Bands at, inter alia, 3005,. 1638, 1614, 
1604, 1513, 1499, 1469. 1422, 1399, 1358, 1336, 1278, 
1194, 1163, U44, 1132, 1095, 1091, 1045, 1034. 946, 927, 
916, 870, 830. 822, 787; 776, 766, 601, 572, 554, 539, 529, 
514 cm-1. 

EXAMPLES 


A solution of paroxetine base (4.7 g) in toluene (40 ml), 
obtained directly from the base hydrolysis of the 
N-phenoxycarbonyl intermediate, was stirred at 18** C. and 
methanesulfonic acid (0.93 ml) was added dropwise. Seeds 
of crystalline paroxetine methanesuUbnate were added and 
20 the mixture was treated with ultrasound. After a short time, 
crystalline paroxetine methanesul&inale precipitated from 
solution, and the mixture was left to stand overnight. Tbe 
product was collected by filtration and dried under vacuum. 
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EXAMPLE 4 

A roimd bottomed flask was charged with a sohition of 
paroxetine base (233 g) in toluene (50 mQ, obtained directly 
from the base hydrolysis of the N-phenoxycarbonyl 60 
intermediate, and the toluene was removed by evaporation at 
reduced pressure. Tbe residue was dissolved in ptopan-2-ol 
(150 ml) with gentle wanning, and the solution cooled to 18" 
C. Methanesulfonic add (6^6 g) was added and the sohition 
stin«d at 18** C Seeds of crystalline paroxetine methane- 65 
sulfonate were added, and the mixture was idtrasonicated. 
After about 1 minute, a dense crystalline predphate formed, 


EXAMPLE 6 

Unpurified paroxetine base (4.7 g) was dissolved in 
tctrahydrofuran (10 ml) with gentle warming. Methane- 
sidfbnic add (137 g) was added dropwise to the stirred 
solution and the clear mixture cooled to 18" C. After five 
minutes, seeds of crystalline paroxetine methanesulfonate 
were added, and the mixture was insonated. Crystalline 
paroxetine methanesulfonate predpit&ted from solution, and 
the mixture was left to stand overnight The product was 
collected by filtration and dried under vacuum. 

EXAMPLE 7 

Unpurified paroxetine base (4.7 g) was dissolved in 
butanonc (50 ml), and methanesulfonic add (137 g) was 
added dropwise. Seeds of crystalline paroxetine methane- 
sulfonate were added to the stirred solution, and the clear 
znixnire was insonated. After a short while, crystalline 
paroxetine methanesulfonate predpit&ted from solution, and 
the mixture was left to stand overnight. The product was 
collected by filtration and dried imder vacutmL 

EXAMPLE 8 

Propan-2-ol (40 ml) was added at 19* C. under a nitrogen 
aunospbere to a stirred sohition of paroxetine base (8.0 g) in 
toluene (20 ml), obtained directly from the base hydrolysis 
of the N-pheooxycaibonyl intermediate. Methanesulfonic 
add (2.45 g) was added to the solution and stirring was 
continued for one hour. A white crystalline solid formed and 
was collected by filtration, washed with propan-2-ol (15 ml) 
and dried at 40* C. under vacuum for one hour to produce 
crystalline paroxetine methanesulfonate, 8.8 g (85%). 

IR (nujol mull): bands at inter alia 1638. 1603. 1513, 
1377, 1278. 1194. 1093, 1045, 1033, 946, 927, 830, 786, 
776, 722, 601, 554, 540 mr\ 

EXAMPLE 9 

Acetone (40 ml) was added at 19* C. under a nitrogen 
atmosphere to a stirred sohition of paroxetine base (8.0 g) m 
toluene (20 ml). obUiined directly firam the base hydrolysis 
of the N-phenoxycarbonyl intermediate. Methanesulfonic 
add (2.45 g) was added to the solution and stirring was 
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continued for one bom. The white crystalline solid \rtiich The resulting sohition was cooled to 18" C. and seeded with 

separated &om the sohition was collected by filtration, crystals of paroxetine methanesulfonate. A white precipiute 

washed with acetone (15 ml) and dried at 40' C under of needle crystals formed, vtod) was coUected by filtration, 

vacuum for one hour to produce crystalline paroxetine washed with elhanol and dried in vacuo over phosphorous 
methancsul&nalc, 9.7 g (94%). 5 pentoxide to produce crystalline paroxetine methane- 

m (nujol muU): bands at inter alia 1638, 1603, 1513, sulfonate. 

1377, 1278, 1194, 1093, 1046, 1033, 946, 927, 830, 786, yield-052 g. Melting point: 146-147" C 

776*722, 601, 554, 540 cm"S EXAMPLE 14 

EXAMPLE 10 10 Paroxetine mcthanesulfonate (0.95 g) was added to 

Methanesulfonic acid (2.45 g) wasadded at 19" Cunder acetone (10 ml)and the solution healed to 
Mwnancsuuuiut bulu b/ /o a while Stirring. The solution was cooled to 18" C. and seeded 

a nitrogen almo^here to a so ution of p^xetme base (8.0 ^^^tine methanesulfonate. A while prc- 

ti) in toluene (50 ml), obtained directly from the base wn ray^ais ui jiwua^uui* ^lu^^j k„ 

Kl5^ roftheN-ph«,oxycarhon «pilate of needle ci^tals formed, and was collected by 

SmTwi^ sd^ for onehour. Awhile crystallLie solid " filtration, washed witti acetone and dried in vacuo oyer 
S^t^^S^^^ and was coUeet^by filtration, phosphoro^ T^^J.j^ 7^lt'" ' ^ 

wf^ed with toluene (10 ml) and dried at 40" C under methanesulfonate. Yield-a71 g. 
vacuum for one hour lo produce paroxetine Melting point: 146-148 C. 

methancsiilfona,te, 9.6 g (93%). 20 Th^ infra-red spectrum and X-ray powder diffraaogram 

IR (nujol mulQ: bands at inter alia 1638, 1603, 1513, were the same as in Example 3. 
1377, 1278. U94, 1094. 1046, 1033, 946, 927, 830, 786, EXAMPLE 15 

776, 722, 601, .554, 540 cm-^ • 

Paroxetine methanesulfonate (1.06 g) was added lo ethyl 
EXAMPLE 11 25 aceute (70 ml) and the solution was heated to reflux 

, L L. 1 /-in ^ icBrocralure whfle stirring. The solution was cooled to 18" 

AsUrred mimre of N-phcMxycart»«iylp«^^^^^ S^^d vdlb crysu^ of parexctiDe methanesulfonate. 

6). pot^sium hydnndde (17J g) and IdIumc (300 was XSlHrecS dTUxge needle crystals (0.4-1 mm in 
heated .oreflux under a mtrogen atmosphere 3 horn kngS) f^e<^ and was cdlected by filtration, washed with 
•nie mixture was cooled to room_ tempemnre. wasiiea wim • -= / ■ ^-^^ desiccator over pnos- 

water (200 ml) and the orgamc ^y«r «p«rated dned over Jg^^^^, ,„ ^uce crystalline paroxetine meth- 
magnesium sulphate and concentrated to a total volume of P"°!XiMe^d-0 92 e 
approximately 80 mL Methanesulfonic acid (4J5 g) was _ 
added to the sohition and the mixture stined for one hour. Meltmg pomu 14&-14/ 

The white crystallitte solid whidi crystallised during this The infra-red spectrum and X-ray powder diffractogram 
time was ooQeeted by filtratioo, washed with toluene ^ ml) were the same as in Example 3. 
and dried at 40* C under vacutmi for one hour to produce nv ampi p is 

paroxetine methanesulfonate. 16.7 g (91%). £AAMrui lo 

IR (nujol muin: bands at uiter alia 1638, 1603, 1513, Paroxetine methanesulfonate (1.11 g) was added to tok- 
1377. 1278. UH 1094. 1046, 1033, 946, 927, 830, 786, ^ ene (4 mO and the sohition was heated to reflux temperature 
776 722 601 554 540 an-K while stirring. The resulting solution was cooled to 18* C. 

' ' ' and seeded with crystals of paroxetine methanesulfonate. A 

EXAMPLE 12 white precipitate of needle crystals formed, which was 

collected by filbralion, washed with toluene and dried in a 

A round boUomed flask was charged with a sohition of desiccator over phosphorous pentoxide to produce 

paroxetinebase(23i;B)>ntoliiene(50ml),obtaineddirectly 4S sj^u^e pg„„,iae niethanesulfonate. 
from the base hydrolysis of the N-phenoxycarbonyl mter- Safra-ied spectrum and X-ray powder dif&aclogram 

mediate. The tohienew;^ removed m vaeao to produce an ^^'^'^'^ J^i^ Example 3. 
oily residue, lb this residue was added propan-2-ol (50 ml) ™ "* "* "^^^ 

and the mixture was warmed to ensure total dissohition of EXAMPLE 17 

the paroxetine. The tempwature ^ the ^la cooled 50 ^ containing unpurifidd parexet- 

10 18" C. and methancsulfcnic acid (6.86 g) was added, then . A toluene ""^i*™ ^^f'J!;{^'r"~"J^ ^ nitroMn 
thesolventswcicremovedatreducedpn«sure««l.epl«xd ^'^T^^Jf. ^T-^^^^^ 

with fresh propan-2-61 (UO nJ). The sohitian was heated to pnrged reactor and ^med at 20 The ^1 was seed«l 
SxTm^^tnre, celled to' 18' C, and seeded with with paroxetine methanesalfomite, «?» "/^^ 
[^alline^xetiiemethanesulfon^^ « ^J^^, l^Z'ot^Sl'?^^^^^- 

?.ss^br^'«sir^hCoS: £--p«^pi--'-«!^^rsr^r 

methanesulfonate as a wbkc crystallme solid. was .0 ine su^wBauu ^ ^ tn r 

mcmmi-Tt"-:— ^ during urfiidi imie the tcmperamrt was reduced to 22 C. 

Melting point-145-146' C product was collected by filtration, washed on the filler 

The in&a-red spectrum and X-ray powder difl&actogram propan-2-ol (2x0.4 L) and dried in a vacuum oven at 

were the same as in Example 3. 40*" C for 24 hours. Yield 230 g. 

EXAMPLE 13 ^ EXAMPLE 18 

Paroxetine methanesulfonate (0.7 g) was added to ethanol Paroxetine methanesulfonate (0.81 g) was added to 
(2S! stiTOl and heated to reflux lempcralure to dissolve. methyl ethyl ketone (10 ml) and the mixuirc was heated to 
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reflux temperatuie while stirring to dissolve^ then cooled to 
18° C A white precipitate of needle crystals formed, which 
was collected by filtrationt washed with methyl ethyl ketone 
and dried in a vacmim desiccator over phosphorous pentox- 
ide to produce crystalline paroxetine methanesulfonate. 

The infra-ied spectrum and X-ray powder difEractogram 
were the same as in Example 3. 

EXAMPLE 19 

Paroxetine methanesulfonate (1.06 g) was added to butan- 
l-ol (2 ml) and the mixture was heated to refiux temperature 
while stirring to dissolve, then cooled to 18*" C A white 
precipitate of needle crystals formed, which was collected 
hy filtration, washed with acetone and dried in vacuo over 
phosphorous pcntoxide to produce crystalline paroxetine 
methanesulfonate. 

The infra-red spectrum and X-ray powder difEraapgram 
were the same as in Example 3. 

EXAMPLE 20 

Paroxetine methanesulfonate (1.05 g) was added to tet- 
rahydrofuran (9 ml) and the mixture was heated to reflux 
temperature while stirring to dissolve, then cooled to 18° C. 
A white precipitate of needle crystals formed, which was 
collected by filtration, washed with tetrabydrofliran and 
dried in a vacuum desiccator over phosphorous pentoxide to 
produce crystalline paroxetine methanesulfonate. 

The infra-red spectrum and X-ray powder dififractogram 
were the same as in Example 3. 

EXAMPLE 21 

A mixture of paroxetine methanesulfonate (5.0 g) and 
propan-2-ol (30 ml) was stirred and healed to 70** C. to 
produce a clear solution. The solution was then cooled at a 
rate of 2° C. per minute to 55* C and then seeded with 
crystals of paroxetine methanesulfonate. The mixture was 
held at this temperature for 10 mimites and then cooled to 
20" C. over a period of 35 minutes. The crystalline solid was 
collected by filtration, washed with propan-2-ol (10 ml) and 
dried at 40" C. under vacutmi for 2 hours to produce 
paroxetine methanesulfonate, 4.5 g. 

EXAMPLE 22 

Amixtuie of paroxetine methanesulfonate (5.0 g), toluene 
(55 ml) and acetone (30 ml) was stirred and heated to 75* C. 
to produce a clear solution. The solution was then cooled to 
45" C over a period of 15 minutes at which point seed 
crystals of paroxetine methanesulfonate were added. The 
stirred mixture was held at 45" C for 10 minutes and was 
then cooled to 20^ C over a period of 25 minutes. The 
crystalline solid was collected by filtration, washed with 
acetone (20 ml) axui dried at 40° C. under vacuum for 2 
hours to produce paroxetine methanesulfonate, 4.2 g. 

EXAMPLE 23 

A mixture of paroxetine methanesulfonate (5.0 g) and 
toluene (30 ml) was stirred and heated to 90** C to produce 
a clear solution. The solution was then cooled to 45* C over 
a period of 25 7ny""»«^ At this point the soludon became 
cloudy and crystallizatioxi proceeded rapidly to produce a 
thick suspension. The cream coloured crystalline solid was 
collected by filtration, washed with toluene (10 ml) and 
dried at 40" C. under vacuum for 2 hours to produce 
paroxetine methanesulfonate, 4.7 g. 
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EXAMPLE 24 

A mixmre of paroxetine methanesulfonate (5.0 g), 
piDpan-2-ol (30 ml) and water (1 ml) was stirred and heated 
to reflux to produce a clear solution. The mixture was cooled 
^ to 40" C and was seeded with crystals of paroxetine 
methanesulfonate. The stirred mixttue was then cooled to 
21" C over a period of 40 minutes to produce a thick 
suspension. The product was collected by filtration, washed 
with propan-2-ol (10 ml) and dried at 40" C tmder vacuum 
for 2 hours to produce paroxetine methanesulfonate (3.8 g) 
as a white crystalline solid. 

EXAMPLE 25 

2 j A solution of paroxetine free base (81.0 g) in toluene (500 
ml) was prepared by treating a solution of 
N-phenoxycaibonyl paroxetine in toluene with potassium 
hydroxide, followed by washing with water, separation, 
drying over magnesium sulphate -and concentration of the 

2Q organic layer. Methanesulfonic acid (25.0 g) was added to 
the stirred solution, under a nitrogen atmosphere, at an initial 
temperature of 21" C. and the mixture was allowed to rise to 
45" C . The mixture was cooled to 21" C. over a period of 
30 minutes and stirring contixmed for a further 30 minutes. 

25 The cream coloured crystalline solid was collected by 
filtration, washed with toluene and dried at 40" C, under 
vacuum for 1 hour to produce paroxetine methanesulfonate, 
1045 g. 

A 90 g portion of this material was recrystallized from 

30 propan-2-ol using a computer controlled automated reactor 
system according to the following procedure: 

Paroxetine methanesulfonate (90 g) and propan-2-ol (500 
ml) were charged to a computer controlled 1-litcr reactor 
equipped with a thermostatic jacket, an internal temperature 

35 piobe and an overhead motor driven agitator. The reactor 
was programmed to use the external thermostatic jacket to 
enable specific control of the internal reaaion temperature 
over a given period of time. The mixture was stirred at a rale 
of 100 rpm and heated to 70" C over a period of 50 minutes 

40 and maintained at that lemperatore for 10 minutes to pro- 
duce a clear solution. The solution was then stirred and 
cooled at a rate of 1" C. per minute for 25 minutes at which 
point seed crystals were added. The stirred mixture was then 
cooled at a rate of 1" C. per minute for a further 25 minutes. 

45 The resulting suspension was drained from the reactor and 
the solid isolated by vacuum filtration. The filter cake was 
washed with propan-2-ol (100 ml) and the product dried at 
40" C under vacuimi for 2 hours to produce paroxetine 
methanesulfonate as a white crystalline solid, 82.8 g. 

*° EXAMPLE 26 

Paroxetine methanesulfonate (2.47 g) was dissolved in 
acetonitrile (10 ml), and the solution was brought to reflux 
temperature with vigorous stirring. The solution was subse- 
ts quently cooled to -78" C After a short period crystallisation 
occurred at the bottom of the flask. After a further half-hour, 
-the product was collected by filtration and dried in a vacuum 
desiccator over phosphorous pentoxide. The following data 
indicated that the product formed was crystalline paroxetine 
(0 methanesulfonate acetonitrile solvate. 
Yield-258 g. 

Molar ratio of paroxetine to methanesulfonic acid* 1:1. 
Acetonitrile content (estimated by NMR) 83% wt/wL 
65 IR (attenuated total reflectance): 

Bands at inter alia 2550, 1624. 1606, 1512. 1488, 1471, 
1418, 1377, 1335. 1270. 1207. 1180. 1159. 1141. 1098, 
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1076. 1039, 1028,.1011, 987, 968, 951. 922, 867, 844, 774, endolhenn peak mudmrnn at 14850* C 

719, 670, 613, 579 cm'*, DSC (dosed pan): rale of healing 10.0' C/min, paioxel- 
IR (mijol mtill): int mctbanesulfonatc 

Bands at inter alia 2549, 2247, 1623, 1514, 1489, 1470, acetonitiile solvate 2315 mg. 

1418, 1377, 1336, 1270, 1209. 1182, 1162, 1098, 1042. ^ cndothenn peak roaximiim at 6&Xf C 

1028. 1012, 987. 922. 845, 832, 813, 792, 776, 720. 671. exotherm peak maximum a! 85* C 

614. 580. 552, 537. 524 cm'^ cndolherm peak maximum at 92.1* C 

X-ray powder dififractogram major peaks (Cn K^J: cndotherm peak maximum at 134r C 

10 


ABele[2e] 

ReLlnt[%] 


5J0 

7J 

0.6 

9.6 

92 

n^ 

12 

13X 

AS£ 

34.5 

5J 

IAS 

10.7 

iSS 

&9 

17.4 

S3 

IBJl 

3.6 

39.6 

eu 

20J 

13i) 

20J 

lOOJD 

21.9 

liJ 

23a 

193 

24 J) 

285 

24.4 

55 

2SJ 

125 

26.2 

33.6 

77 JD 

15.2 

272 

163 

28J 

35 

29^ 

3.2 

3QJD 

&9 

305 

303 

3U 

9.4 

312 

4.7 

325 

15J 

33J 

3.2 

34J 

4.8 


15 


20 


cndotherm peak maximum at 148^8^ C. 

EXAMPLE28 

Paroxetine mclhanesulfonate (2.22 g) was dissolved in 
acetonitrile (25 ml) and the solution was brought to reflux 
temperature with stirring. The solution was subsequently 
cooled to 45° C. and seeded with paroxetine methant- 
sulfonate seeds obuined in Example 26. After 2 hours the 
solution was cooled to 18° C. and after a further short period 
the clear solution began to crystallise. Paroxetine methane- 
sulfonate acetonitrile solvate was collected by flltiation in an 
inert abnospbere. washed with acetonitrile and dried in a 
vacumn desiccator over phosphorous pentoxide. 
Yicld-2.6g. 

.25 Molar ratio of paroxetine to metbanesulfonic acid- 1:1. 
Acetonitrile content (estimated by NMR) 7.4% wt/wL 
IR and X-ray powder difi&actbn patterns similar to those 
obtained in example 26. 

30 EXAMPLE29 

A round-bottomed flask was charged with a solution of 
paroxetine base (1037 g) in toluene (24 ml). The toluene 
was removed at reduced pressure to produce an oily residue, 
35 the residue was diluted with acetonitrile (150 ml) and the 
solution was heated to reflux temperature. Seed crystals of 
paroxetine methancsulfonate acetonitrile solvate were 
added, followed by the dropwise addition of metbane- 
sulfonic add (2.1 ml). The temperattire of the solution was 
cooled to 45° C and the mixtures insonaied for 5 minutes. 
Crystallisation occurred and the contents of the flask were 


EXAMPLE 27 -lo 
Paroxetine methancsulfonate (637 g) was dissolved in further diluted with acetonitrile (100 ml). Paroxetine melb- 


acelonitrile (70 ml), and the solution was brought to reflux anesulfonate acetonitrile solvate was collected by filtration 
temperature With vigorous stirring. The solution was subse- under an axgon atmosphere, washed with acetonitrile and 
qucntly cooled to 45° C. After 1 hour the clear solution was dried in a vacuum desiccator containing phosphorus pen- 
seeded with paroxetine methancsulfonate seeds obtained in loxide to produce a while crystalline solid. 
Example 26, and treated with ultrasound. During insonation, yjey ^ j 

rapid crystallisation took place. The resulting precipitate ^^^^ paroxetine to metbanesulfonic acid-l:l. 

was fiirther diluted with acetonitrile (100 ml) and after a . ^ . < ^- . j u,, mv^dn imca 

b^^Zx of standing at 45" C. paroxedne methane- Acetomtrile content (estmiated by NMR) 10^% wtAvL 

sulfonate acetonitrile solvate was coUecied by filtration. A small sample was placed m a vacuum desiccator over 

washed with acetonitrile and dried in a vacuum desiccator a period of 24 hours. NMR analysis of the resuUing product 

over phosphorous pentoxide. indicated the presence of 8.0^ acetomtrile. 

YLeld-i73 g. EXAMPUE 30 

IR and X-ray powder difficaction patterns similar. to those 55 ^ .i. « « ai ^\ i« 

A*v tLuu^ o< Paroxetine mcthanesulfonate (3.61 g) was dissolved m 

obtamcd m Example 26. « • . . acetonitrile (10 ml), and the solution was brought to reflux 

Molar ratio of paioxetme to melhanesulfomc aad-l:l. l^^^.J'^^ porous stirring. Tlie solution was subse- 

Acclonitrae content (estimated by NMR) 7.9% wl/wL qucntly cooled to 0" C. After a short period the clear solution 

A small sample was placed in a vacuum desiccator over y^is seeded with paroxetine methancsulfonate seeds 

a period of 24 houis. NMR analysis of the resulting product obtained in Example 26. A ciystalliiiB precnpitate of parox- 

indicated the presence ^f 6.4% acetomtrile. methancsulfonate acetonitrile solvate formed rapidly, 

DSC (open pan): rate of heating 10,0" CAnin, paroxetine and was collected by filtration in an argon almo^hcre, 

methancsulfonate acetonitrile solvate 2.036 mg. wa^ed with acetonitrile and dried in a vacuum desiccator 

endotherm peak maximum at 77.8" C. phosphorous pentoxide. 

exolhcrm peak mttyf™™ at 85.0" C 'Weld-4.1 g. 

cndotherm peak maximum at 92.8" C Molar ratio of paroxetine to mcthanesulfonic acid-l:l. 
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Acetonitnle content (estimated by NMR) 9.4% wt/wu temperature. Tbe resulting solution was cooled to 18** C and 

IR and X-ray powder di&action patterns similar to those after evaporation of some solvent slowly crystallised to give 

obtained in example 26. an off-white precipitate. After 8 days tbe predpitac was 

EXAMPLE 31 coUected by filtration under an argon atmosphere and dried 

... - J - . /-r^ X . 5 in a vacuum desiccator over phosphorous pentoxide to yield 

stirred at 205* C, and the pale straw coloured mature Yield-1.9 g. 

seeded with crystals of paroxetine methanesulfbnate. A X-ray powder dif&actogram consistent with Example 3. 
solution of methanesulfonic acid (50.0 g) in propaD-2-ol 

(250 ml) was introduced in a fine stream with good agitation lO EXAMPLE 33 

over a period of 5 jninutes, giving a reaction temperaUue of ' 

32.9*" C. The mixture was cooled to 25** C. over 15 boms. Paroxetine methanesulfbnate (259 g) was added to a 

during which the bulk of the product crystallised in a mixture of acelonilrilc (24 ml) and water (1 ml) and tbe 

controlled manner. The noixtuie was further cooled to 21* C, mixture was healed to reflux temperature with stirring. On 

and the dense wlule cgjs^ cooling the solution a white precipitate formed, which was 

wxthj)ropan-2.ol (250+100 ml) and dned as described ^^J^ ^^^^^^ washed with acetonitriie and dried in 

^Tb^* solvent-wet cake (262 g) was placed in a Pro-C-epT pho^horous pentoxide to give crystalline 

Mini-Microwave-Proces^or eq1dpped\vith a condenserfSd P^o^eUne melhanesulfonate acetomUile solvate, 
purged with nitrogen. Tbe chamber temperature was set to Yield-l^ g. 

25" C, tbe cake agitated at 25 rpm, and microwave radiation 20 ^qI^ j^tio of paroxetine to methane sulfonic acid-l;l. 
was applied at 100 watts at 100 mbar pressure. The tem- - . . . . , « 

peratui^ of the product rose to 32" cVand solvent was attenuated total reflection: 

collected in the receiver at a steady rate. After 30 minutes the Bands at 2549, 1622, 1514, 1487, 1471, 1417, 1377, 

product temperamre had risen to 35" C and solvent con- 1336. 1270, 1207, 1180, 1160, 1142, 1098, 1077, 1040, 

dcnsation had ceased, indicating that drying was complete. iq27, 1011, 987, 921, 867, 844, 830, 792, 774, 718, 670, 

This was confirmed by the apphcation of full vacuum to the 579 cm"*. 

system, which resulted in no drop in the temperature of the ' * 

producu A total of 72 g of solvent was collected. EXAMPLE 34 

Analysis of the white crystalline product by NMR showed 
that the residual propan-2-ol level was less than 01% wt/wt, Paroxetine methanesulfonate (2.89 g) was added, with 
and analysis by X-ray powder di&action save a difeacto- 30 stirring, to acetonitriie containing 1% water (25 ml), and the 
gram which was the same as that for Example 3. Analysis by mixture was heated to reflux temperature. The resulting 
HPLC showed that the product was very pure (99.45% solution was cooled to room temperature (18" C.) whcrc- 
PAR), with a very significant improvement in the impurity upon a white solid predpitaled. The precq)ilaic was col- 
profile over the free base used in the preparation of the i^^^^ by fiitniion, washed with acetonitriie and dried in a 
methanesulfonate salt; 35 desiccator over phosphorous pentoxide to yield crystalline 

Impurity profile by PAR (peak area ratio). paroxetine methanesulfonate aceionilrflc solvate. 

rield-2.1g. 

Molar ratio of paroxetine to methane sulfonic acid»l:l. 
PaiDxetiae jR attenuated total reflection: Bands at 2548, 1623, 1513, 

1487, 1471, 1418, 1377, 1336, 1270, 1207, 1180, 1159, 
1142, 1098, 1040, 1027, 1011, 987, 921, 867, 845, 831, 791, 
774, 718, 670, 613 cm"*. 

^5 EXAMPLE 35 

Paroxetine base (11.74 g), which had been obtained from 
tbe hydrolysis of tbe phenyl carbamate precursor, was stirred 
in ethylacetate (50 nd) and the mixture was gently heated to 
ensure total dissolution. Hie hot solution was cooled to 35" 
C, then methanesulfonic acid (2.3 ml) was added drppwise. 
Tbe solution was cooled, extracted with water (3x70 m^, 
and the aqueous extracts combined. Most of the water was 
removed by evaporation under reduced pressure, then tolu- 
ene was aidded and (he evaporation repeated to remove 
residual water as an azeotrope. The oily residue was dis- 
solved in propan-2-dl (20 ml), heated to reflux temperature 
to dissolve, then cooled to give a white precipitate.^.This 
prec^tate was collected by filtration, washed with propan- 
2-oI and dried in a vacuum desiccator over phosphorus 
pentoxide to yield crystalline paroxetine methanesulfonate. 

Yield.l0.3g. 

EXAMPLE 36 

EXAMPLE 32 gj round bottomed flask was charged with a solution of 

Paroxetine methanesulfbnate (4.72 g) was added to water paroxetine base (8.6 g) in toluene (100 ml), which had been 
(4 ml) with stirring and the mature was heated to reflux obtained fiom the hydrolysis of the phenyl carbamate 
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precursor, and methanwailfhnic add (1J&6 ml) was added 
dropwise. The resulting dear solution was placed into a 
separating funnel, and extracted with water (3x100 mQ. The 
aqueous extracts were combined and evaporated tinder 
reduced pressuie» then toluene was added and the evapora- 
tion repeated to remove residual water as an azeotrope, to 
produce a crisp solid. The solid was dissolved in toluene (60 
ml) by beating to 70** C and maintained at thai ten^eratuxe. 
After 3 hours the precipitate that had formed was collected 
by filtration under an atmosphere of nitrogen, washed with 
toluene and dried in a vacuum desiccator over phosphorus 
pcntoxide to yield crystalline paroxetine methanesulfonate. 
Yield-7.1 g. 

EXAMPLE 37 

A mixture of the N-benzyl derivative of paroxetine meth- 
anesulfonate pX) g), 10% palladium on caibon catalyst (150 
mg) and propan-2pol (60 ml) was stirred under an atmo- 
sphere of hydrogen (pressure 1 atm) at 60° C. for 5^ hours. 
The warm mixture was filtered through cclite and the filter 
cake washed with propan-2-ol (30 ml). The volume of the 
filtrate was reduced to 20 ml by evaporation under reduced 
pressure and the solution was stirred at 21 C. under a 
nitrogen atmosphere for 1 hour. A white crystalline product 
formed and was colleaed by filtration, washed w^ cold 
prDpan-2-ol (2x5 ml) and dried at 40*" C under vacuum for 
2 hours to give paroxetine methanesulfonate, 1.85 g (75%). 

EXAMPLE 38 

Mcthanesulf onic acid (2.5 ml) is propan-2-ol (30 ml) was 
added dropwise to a stirred solution of paroxetine acetate 
(13.6 g) in propan-2-ol (130 ml) at .50* C. The solution was 
cooled to 40** C, seeded with crystalline paroxetine 
methanesulfonate, sonicated and stirred for one hour while 
the product crystallised. The resulting solid was collected by 
filtration, washed with prppan-2-ol (50 ml), and dried over 
phosphorus penloxide in a vacuum desiccator to give crys- 
talline paroxetine methanesulfonate as a crystalline white 
solid. 

rield-15.1 g. 

EXAMPLE39 

Paroxetine maleaU^ form B (1.89 g) was dissolved in 
warm propan-2-ol (50 ml) and a solution of methanesulfonic 
acid (0.29 ml) in pmpan-Zol (10 ml) was added. The 
solution was brought to reflux temperature, cooled to 30" C, 
seeded with crystalline paroxetine methanesulfonate and 
sonicated. Crystallisatbn rapidly occurred. The thick sus- 
pension was diluted with propBn-'2-ol (20 ml), and the 
precipitate was collected by filtradon, washed vdih piopan- 
2-ol (30 ml) and dried over pho^horus penloxide in a 
vacuum desiccator to yield crystalline paroxetine methane- 
sulfonate. 

Yield-1.4 g. 

EXAMPLE 40 

Methanesulfonic add (0.4 ml) in pn>pan-2-ol (10 was 
added dropwise to a stirred solution of paroxetine maleate 
form A (2i^5 g) in propan-2-ol (40 mQ. The reaction was 
brought to reflux tempmture, cooled to 30" C seeded with 
crystalline paroxetine methanesulfonate, and sonicated. 

Crystallisation rapidly occurred. The crystals of paioxet- 
ine methanesulfonate were collected by flltration, washed 
with propan-2^1 (40 tsl) and dried over phosphorus pcn- 
toxide in a vacmun desiccator. 

Yitld-2.1 g. 
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EXAMPLE 41 

Paroxetine L(+) tartrate (18.5 g) was added to propan*2-ol 
(150 ml) and water (20 mQ and the mbcture was brought to 
reflux temperature with stirring to ensure total dissolution. 
^ The solution was cooled to 50** C. and methanesulfonic add 
(2.8 ml) in propan-2-ol (10 ml) was added. Prqpan-2^1 (60 
ml) was added and solvent (170 ml) was. removed by 
distillation. The dear yellow solution was seeded with 
crystalline paroxetine methanesulfonate, sonicated, cooled 
to 0-5° C. and a white predpitate formed. The solid was 
collected by filtration, washed with propan-2-d (40 ml) and 
dried to yield crystalline paroxetine methanesulfonate. 
^ ridd«4.4 g. 

15 EXAMPLE 42 

Methanesulfonic add (0.6 ml) in propan-2-ol (25 ml) was 
added dropwise to a stirred solution of paroxetine L(+) 
tartrate (4.99 g) in water {25*ml) at 50° C. After 1 hour, the 
solvents were removed at reduced pressure 1o aSoid a crisp 

^ solid. Propan-2-ol (25 ml) was added and the mixture was 
heated to reflux temperature, seeded with crystalline parox- 
etine methanesulfonate and cooled to 0-5° C. to aSord a 
white precipitate. Tbe predpitate was collected by filtration 
washed with piopan-2-ol (30 ml) and dried in a vacuum 

^ desiccator to give crystalline paroxetine methanesulfonate. 
Yield-1.9g. 

EXAMPLE 43 

A round bottom flask was charged with unpurified par- 
30 oxetine base (8.6 g) in toluene (20 ml) which had been 
prepared by potassium hydroxide hydrolysis of a phenyl- 
carbamate derivative, and a solution of methanesulfonic acid 
(1.9 ml) in toluene (10 ml) was added dropwise. The 
resulting dear solution was placed into a separating funnel 
35 and extracted with water (30 ml). The aqueous phase was 
separated, residual toluene removed by evaporation at 
reduced pressure and the remaining clear solution (25 ml) 
was forther diluted with water (40 ml). The water was 
removed by freeze drying to afford amorphous paroxetine 
40 methanesulfonate. 
Vield-9.1 g. 

Infra-red (attenuated total reflection). 

Bands at: 1605. 1510, 1503, 1488,1470, 1394, 1335, 
1269, 1219, 1178, U58, 1098,1034, 928. 831, 799, 773, 653, 
612, 593, 579, 569 cm"^ 

EXAMPLE 44 

Methanesulfonic add (1.86 ml) in toluene (15 ml) was 
added dropwise to a stirred solution of unpurified paroxetine 

20 base (8.6 g) in toluene (20 ml) whidi had been prepared by 
potassium hydroxide hydrolysis of a pbenylcarbamate 
derivative. The dear solution was placed into a separating 
fimnd and extracted with water (15 ml). The aqueous phase 
was separated and the water removed by evaporation at 

ss reduced pressure. Propan-2-ol (50 ml) was added, and 
residual water was removed by evaporation at reduced 
pressure as an azeotrope with propan-2-ol. The remaining 
solution (40 ml) was heated to 40° C and stirred while the 
product crystaUised. The resulting paroxetine methane- 

€0 sulfonate was collected by filtration, washed with propan- 
2ol (20 ml) and dried over phosphorus pcntoxide in a 
vacuum desiccator. 
Yield-9.1 g. . 

EXAMPUE45 
Methanesulfonic add (2.1 ml) in propan-2-ol (10 ml) was 
added dropwise to a stirred solution of paroxetine base 
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(11.92 g)-kpiopaD-2K>l (30 nil). The resuMng dear soliitioD . 
was healed to 50^ C and hexane (200 ml) ooataining seed- 
crystals of paroxetine mcthanesulfonate was added in smal 
vohunes. The solution was vigorously stirred at appicd- 
mately 50° C for 30 minutes to crystallise. The resulting 
white solid was collected by filtration washed with hexane 
(50 ml) and dried in a vacuum desiccator over phospboms 
pentoxide to produce crystalline paroxetine metbane- 
sulfonate. 
yield-3.a2 g. 

EXAMPLE 46 

To a stirred solution of paroxetine base (20.9 g) in 
prDpan-2-ol (70 ml) was added methanesulfonic add (3.7 
ml) in propan-2-ol (10 ml). The solution was heated to 50° 
C and added portion-wise to hexane (200 ml) also at 50*" C. 
The solution was stirred vigorously to fomi a precipitate 
which was birred further to ensure crystallisation. Ibe 
prcdpitate was collected by filtration, washed with hexane 
(40 ml) and dried in a vacuum desiccator over pho^borus 
pentoxide to give paroxetine mcthanesulfonate as a white 
crystalline solid. 

yield«23.1g. 

EXAMPLE 47 

Amberlite 'IRA'-93(OH) (78 g) was slurried in water and 
poured into a column (10 cmx43 cm). The ebiting sdvent 
was gradually changed from water to methanol, and the 
column was repadccd. The resin was converted to the 
methanesulfbnate form by eluting with methanesulfonic 
add (2.2 ml) in methanol (50 ml), and excess add was 
washed off the column with methanol (300 ml). A solution 
of paroxetine hydrochloride (6.9 g) in methanol (i50 ml) was 
loaded onto the column and eluted through with mctbanol 
(350 ml) over 1 hour. The methanol eluent was evaporated 
at reduced pressure to an oil Prppan-2-ol (100 inl) was 
added and the mixture was heated to 60** C, seeded with 
crystalline paroxetine mcthanesulfonate and cooled to room 
lemperamre (18" C). The resulting white prccqjitale was 
collected by filtration, washed with propan-2-ol (20 ml) and 
dried in a vacuum dcsiccjOor over phosphorus pentoxide to 
give paroxetine methanesulfonate as a white crystalline 
solid. 

yidd-6.6 g. 

EXAMPLE 48 

Amberlite IRA-93(OH) resin (basic form) (146 g) was 
slurried in water and poured into a coliuno {165 cmx45 
cm). Tbe chiting solvent was gradually changed ham water 
to watcrAnethaool (1:1) and the oolunm was repacked The 
resin was converted to the mcthanesulfonate form by eluting 
with methanesulfonic add (10 ml) in methanol/water (1:1) 
(20 mQ/and excess add was washed off the column with 
methanol/water (1:1) (350 ml). A solution of paroxetine 
hydrochbiide (12.86 g) in methanol/water (1:1) (50 niQ was 
loaded onto the column and duted with methanolrwater 
(1:1) (350 ml) over 1 hour. The ehicnt was evaporated at 
reduced pressure to give a crisp solid. Piopan-2-ol (120 ml) 
was added and the mixture was heated to reflux temperature 
and cooled to 40" C The resulting i^te precipitate was 
collected by filtration, washed with propan-T-ol (50 mp and 
dried in a vacuum desiccator over phosphorus pentoxide to 
give paroxetine methanesulfbnate as a vMXt crystalline 
solid. . 

yield.14.8 g. 


,927 
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EXAMPLE 49 

Methanesulfonic acid (LOG ml) was added to a solution of 
(3S,4R)-3-(Bcnzo[l^] dioxol-5-ylaxymethyI)^-(4-fluoro. 
phenyl)piperidine-l-carboxylic add tertbutyl ester (330 g) 
in propan-2-ol. Tbe reaction mixture was stirred at 22^ C 
under nitrogen for 4 hours then the reaction mixture was 
concentrated to approximately 20 ml, seeds of paroxetine 
methanesulfonate salt added (approximately 20 mg) and tbe 
solution left to crystallise. After standing for 19 hours at 

* 22-23° C needle crystals of paroxetine mcthanesulfonate 
were collected by filtration, washed with .propaD-2-ol and 
dried und^ vacuum. A second crop of paroxetine mcthane- 
sulfonate was collected irom the filtrate after standing at 23** 

J C for 6 hours. 

EXAMPLE 50 

A solution of (Benzo[l,33dioxol-5-yloxymelhyl)-4-(4- 
fiuorophenyl)piperidine-l-carboxylic add tcrl-buiyl ester 

20 (4.10 g) in dJchioromethanc was treated with a solutbn of 
methanesulfonic add (0.97 g) in dioxane (20 ml) at 22** C. 
The reaction mixture was stirred at this temperature for 48 
hours, then methanesulfonic add (1 ml) was added and the 
reaction mixture heated at reflux for 5 hours. Tbe mixture 

25 was cooled to room temperature (22** C.) and left to stand for 
22 hours, then evaporated to approximately 10 ml under 
. reduced pressure. Propan-2-ol was added (60 ml) and the 
solution seeded with paroxetine methanesulfonalc (20 mg) 
and stirred at room temperature for 1 hour. Paroxetine 

3D methane sulfonate was isolated by filtration, washed with 
cold propan-2-ol (5 ml) and dried under vacuum. Yield 2.38 

g- 

EXAMPLE51 

Aqueous hydrochloric add (0.48M, 25.0 mi) was added 
to a stirred solution of paroxetine mcthanesulfonate (5.0 g) 
in water (50 ml) at 40^ C over a period of 15 minutes. Tbe 
resulting thick white suspension was stirred and cooled to 
20' C, The product was collected by filtration, washed with 
water (20 rnl) and dried at 40** C under vacuum over 
phosphorus pentoxide for 2 hours to give crystalline parox- 
etine hydrochloride hemibydrate, 3.9 g. The infra-red spec- 
trum obtained was consistent with that of crystalline parox- 
etine hydrochloride hemihydrate.. 

45 

E3CAMPUE52 

Paroxetine methanesulfonate was added portionwisc over 
a period of 5 minutes to dilute aqueous hydrochloric acid 
(0.172M, 75 ml) a 21" C ApredpiUte fonned quickly,* but 
the mixture was stirred for 30 minutes to ensure complete 
crystallisation, 'llie product was collected by filtration 
washed with water (20 ml) and dried at 40** C. under vacuum 
over phosphorus pentoxide lor 2 hours to give crystalline 
55 paroxetine hydrochloride hemihydrate, 4.0 g. The infra-red 
spectrum obtained was consistent with that obtained for 
crystalline paroxetine hydrochloride hemihydrate. 

EXAMPLE 53 

60 A solution of paroxedne methanesulfonate (5.0 g) in 
water (20 ml) was added to.dilute hydrochloric acid (O.IOM, 
125 ml) at 40" C. with stirring over a period of 10 minutes. 
The resulting suspension was stirred and cooled to 20" C 
and the product was collected by filtration. The filter cake 

65 was washed with water (30 ml) and the product dried at 40" 
C. under vacuum over phosphorus pentoxide for 2 bouts to 
give crystalline paroxetine hydrochbride hemihydrate, 3.1 


6,01 

.25 

g. The infra-red spectrum obtained was oonsistenl with that 
obtained for crystalline paroxetine hydrochbride hemihy- 
drate. 

EXAMPLE 54 


tNQKEDIEKTS 20 mg lUiIet 30 mg lUilet 


Pnraacetiae Methaseialfosate 2IU10 mg 3aO mg 

(ale u bee base) (al& u free base) 
Diceldcun Fhospbite (DCF) S3^ mg 125.0 mg 

MicrocrjfsUlltae CeUuUne 50.57 mg 76^0 mg 

Sodium Starch GlycoUate 8.34 mg 1Z5 mg 

Magncsiun Stcarate 2.67 mg 2^1 mg 


Commercial Source of the Ingredients 
Dicalcium Phosphate Dibydrate-Emcompress or Ditab* 
Microcrystalline Cellulose-Avicel PH 1Q2* 
Sodium Starch GlycoUate-Explotab.* 

* TVadc names 

Method 

1. Pass DCP through a screen and weigh it into a Planetary 
mixer. 

2. Add 30 mesh Paroxetine Methancsulfonate to the bowl. 

3. Add 20 mesh Avicel and Explotab and mix all the 
powders for 10 minutes. 

4. Add magnesium stearatc and mix for 5 minutes. . 
Tablet into Pentagonal Tablets using the following punches: 


30 mg Diblet 9.5 mm Cixcumdrde 

20 mg Ikblet 8.25 mm Ctxcumcirctc 


1,927 
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EXAMPLE 55 


IKOREOIEKTS 

10 mg Tablet 

20 nglhblet 

30 mgThblct 

PanxeUne 

. 10 iqg 

20 mg 

30 mg 

MethanesulCBitate 

(c&lc. aa 

(calc. as 

(calc. u 


free base) 

Creebsse) 

free base) 

Sedtum Starch GlycoUatc 

2.9S mg 

5.95 mg 

8.93 mg 

Granular Dicalcium 




Phosphate 

158^ mg 

317.75 mg 

'476.63 mg 

pITAB) or DicaCbs 


3 JO mg 


Magneshtm Steaiate 

1.75 mg 

5.25 mg 


Method 

1. Paroxetine Methanesul£anate, Sodium Surch Glycol 
late and Dicalcium Phosphate Dihydratc are screened 
and mixed together in a suitable mixer. (Planetary, 
Cuble or High Energy Shear mixer.) 
^ 2. Add Magnesium Stearate and compress it into a tablet 
using a single punch or Rotary T^let machine. 
We claim: 

1 . Paroxetine methanesulfonate in crystalline form having 
the following tdwraclerislic IR peaks: 1603, 1194, 1045, 

15 946, 830, 601, 554, and 539±4 cm-1. 

2. Paroxetine hydrochloride formed by conversion of 
paroxetine methanesulfonate, as described in claim 1, by 
contacting said paroxetine methanesulfonate with hydro- 
chloric acid. 

^0 3. Paroxetine methanesulfonate in crystalline form ba%ing 
the following characteristic IR peaks: 1603, 1194, 1045, 
946. 830, 601, 554, and 539 cm-1. 

4. Paroxetine hydrochloride formed by conversion of 
paroxetine methanesulfonate, .as described in claim 1, by 

35 contacting said paroxetine methanesulfonate with hydro- 
chloric acid. 


The tablets are made satisfactorily on a single punch or a 
Rotary press. 


^ « * » » 


